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Abstract

In this paper, a regional rainstorm process that occurred in Heze City from September 18 to 19, 2021
is diagnosed, analyzed and evaluated by using altitude map, ground map, automatic weather station
observation data, radar data, satellite cloud image data, NCEP reanalysis data, GRAPES, NCEP, Shang-
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hai mesoscale, EC fine grid and other numerical prediction model product data. The results show that
from September 18 to 19, rainstorm local heavy rainstorm weather occurred in Heze from west to
east due to the influence of the high empty trough and the lower jet. During the rainstorm on Sep-
tember 18~19, the 500 hPa Heze City was located at the edge of the subtropical high, the upper trough
moved east and the 850hPa low vortex shear line moved east and north, and the surface trough de-
veloped into a cyclone. Under the influence of the cyclone, strong winds occurred, and the center of
the cyclone passed through Shandong Province. The weather radar echo map can accurately reflect
the movement and development of weather systems, and numerical forecasting products have a cer-
tain guiding role in predicting heavy precipitation. This rainstorm process caused water-logging dis-
aster. In terms of precipitation and the impact range of rainstorm, the precipitation range is large.
Affected by several heavy rains in the early stage, several inland rivers have exceeded the warning
water level, which has caused a serious impact on agricultural production and many infrastructures.
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Figure 1. Accumulated precipitation and maximum wind speed in Heze City from 08:00 on
September 18, 2021 to 08:00 on September 20, 2021
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Figure 2. Time series of hourly precipitation at observation stations in Juancheng, Yuncheng,
Dongming, and Heze from 08:00 on September 18, 2021 to 08:00 on September 20, 2021 (mm)
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Figure 3. 500 hPa situation maps at 08:00 on September 18, 20:00 on September 18, 08:00 on Septem-
ber 19, and 20:00 on September 19, 2021
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Figure 4. 700 hPa situation maps at 08:00 on September 18, 20:00 on September 18, 08:00 on September
19, and 20:00 on September 19, 2021
B 4.2021 £ 9 B 18 H 08 B, 18 H 20 Bf\ 19 H 08 Bf\ 19 H 20 At 700 hPa L E

s 4 frzR, 700 hPa 4EHEo8 s i) i 7 p AR 25 G0l  SUALE FE R IA 20 m/s, 700 hPa fi =% @it BAS
Widbde, JvmiEEe i R IRAL TR MKIT. 18 H 08 ML T EREHS, (R AREB AR L Mg s 1
T . 19 H 08 IR PR ZR 4k 4 AR Ak Jr ke 3h, 19 H 20 RHEIR AT YA &4k 8 AR R b _EA e i s
20 H 08 i LS KA 1L AR [7] .

4.3. 850 hPa ¢ 4h

Figure 5. 850 hPa situation maps at 08:00 on September 18, 20:00 on September 18, 08:00 on September
19, and 20:00 on September 19, 2021
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Figure 6. Ground maps at 08:00 on September 18, 20:00 on September 18, 08:00 on September 19, and 20:00 on
September 19, 2021
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Figure 7. Comprehensive profile of single point at 3-hour intervals (Heze Station)
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Figure 8. Water vapor flux and wind vector of 700 hPa and 850 hPa
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Figure 9. Precipitation and specific humidity of the whole layer
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Figure 10. 850 hPa potential pseudo-equivalent temperature and K-index
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Figure 12. Comparison between numerical forecast model and actual situation
B 12, HEFRER SR L E

BB TR ™ 0] 58 P K (K Bl B AT — e B4R SR, 48 SOBE A 3ORT I U ok W e R Ao s 2 (AL
12), EC #&:. NCEP #i:{. GRAPES @RI, il RBERE AR /K 7 IX A S 4 A U e ey, (H T
WK B R SE O 55, EC TR KRB 7% X B DAL, BERORTE , GRAPES A ERAE 30 X Ik F4
REAR A5 RE AN X TR AR
9. G5t

ZE A AR 2Rt E I, 9 H 18 HE 19 H B [ b [ 4 2l mt KER K <. 9 H
18~19 HZ&FiidfEd, 500 hPa M AMERIEiL % . E XA . 850 hPa [LiRIAL A dtth, Hif

DOI: 10.12677/ccrl.2024.132038 378 SR AT SRR


https://doi.org/10.12677/ccrl.2024.132038

R

TEURE R B, 32 UIERE M, BRI, AL I L 2R e A 0™ it o ot Bk K it B AT
—E MR SIE B S B RO I Ve A AR AL

RAHIE B P B BRI SR TR G B KoL, e & 8 BE ™ dh i 20 B mT BUA R0
FWr R G B 5 17 S R K OVE ], R TR TR TR

XX FRE N T — RN RE, AR KEMRREETEET E, 2 K IEBCRRFKE T,
[ IS 52 iy 391 Lo B K B NI SEM - A 25 2 AL TR RT s e e 8k A, Al A 7 A 2 TR i 15 fti e At 17
T Nih A

EL£mAB
IWARESR G RG] FHRIE “JRE 2 W AR & 9¢ E R PPl 7 (2023SDYD36).

SE WK

[1] WA, 25677, DEBE SPRMHIX R ESRRFN S MRS ITI]. ER 18, 2018, 34(8): 83-89.
[2] Ff. SRR SR RS TRE 5 X RIRERL]. hA AR 2241 (AR BHEAAR), 2018, 49(2): 257-261.

[3] K. YIRS KM R T ERTC[D): [ A0 S0]. 22 2200 K2, 2012,

[4] KiZ. VP54 1961-2010 4R H AN S 0 A RHIE[)]. R 53 85R%, 2014, 37(1): 103-106.

[5] ®wkEE, TR, A%, A, FER, KAk 2021 G107 PU PN o0 5 BN I R BURRAE XS LU ], YRS SRR,
2024, 18(2): 52-60.

[6] EEfh, XA, ARdks, BOFE, DT, )P RSk B RO R R AR A R A R AR [T]. B K,
2023, 42(6): 640-647.

[71 ZEW, J7#).2017 6 24 057 A 1 OMRIMALRFN L[], ARARMH SRR, 2018, 7(4): 297-307.
[8] KA, H&te, WREE 5. KT 20" R R 2 R IR v R 2 BT [d]. R S EEREE, 2022, 45(2): 52-64.
[91 b=z, wge, XIEFE, Z%E, 7. MNP REE— R ENERSITN]. HRRHE, 2022, 10(5): 821-827.

[10] HARSC, KA, MREsk, BARR. RAFFRIMECGER) [M]. dbat SR H i, 2000.

[11] AETNE, £, KiK. 2019 4 & KAI7 5 51K L AR R R MR AT [I]. & EHE, 2021, 49(3): 437-445.
[12] SKIRIE, BR#E. 2002 4B IR 7 S [T TR AR, 1998(S1): 42-43.

[13] fEFHEL, FHEALE. R ARG — X WS FE T[], ST 70 R, 2016, 5(3): 155-163.

DOI: 10.12677/ccrl.2024.132038 379 SR AR


https://doi.org/10.12677/ccrl.2024.132038

	菏泽市一次暴雨天气过程气候评价
	摘  要
	关键词
	Climate Assessment of a Rainstorm Weather Process in Heze City
	Abstract
	Keywords
	1. 引言
	2. 天气实况
	3. 预报预警与服务情况
	4. 天气形势
	4.1. 500 hPa形势分析
	4.2. 700 hPa形势分析
	4.3. 850 hPa形势分析
	4.4. 地面形势场

	5. 物理量分析
	5.1. 综合廓线图分析
	5.2. 水汽通量场分析
	5.3. 整层可降水量和比湿
	5.4. 假相当位温和K指数

	6. 暴雨天气影响评价
	7. 暴雨对农业影响评价
	7.1. 暴雨对农业的影响
	7.2. 农事建议

	8. 数值预报检验
	9. 结论与讨论
	基金项目
	参考文献

